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(54) PH06PH0NIC DIESTER DERiVATiVE 

(57) The invention provides a phosphonic diester derivative of the formuia: 



X2 

II 0R5 




(1) 



A-Z 



^ wherein R** , R^, and are the same or different and each represents a hydrogen atom, a iower ali^ group, a hal- 
^ ogen atom, a nitro group, a lower alkoxy group, a cyano group, a phenylsulfbnytamino group, a benzoylamino group, an 
^ amino group or a halogen-substituted lower alkyl group, R"^ represents a phenyl group, a lower alky! group, a phe- 
^ nyl(lower)alky1 group optionally substituted by halogen on the phenyl ring, a lower alkenyl group, a carboxy(lower)alkyl 

group, a (lower)alkDxy-carborTyl(lower)aIkyl group, a (Iowef)alkDxyOower)alky1 group, a lower alkynyl group* a ben- 
2 2oyl(tower)alkyl group, an amino group, a di{lower)alkanoylamino group, a benzylideneamino group optionally having 
^ lower alkoxy on the phenyl ring or a pyrldylmethylideneamino group. R^ represents a lower alkyl group, R^ represents 
Q a k>wer aikoxy group, a hydrQxyl groups a phenyl group, a phenyl(lower)a[kDxy group optionally having halogen on the 

phenyi ring or a phenyl(iower)alkylamino group, X** and independently represent an oxygen atom or a sulfur atom. 

UJ 
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A represents an oxygen atom or a single bond, and Z represents a lower allorlene groupL 

The derivatives according to the invention are useful as therapeutic or preventive compositions for hypertipidemla, 
hypertension, andcfiabetes. 
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Description 



TECHNICAL FIELD 
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The present invention relates to novel phosphonic diester derivatives. 



PRIOR ART 



The phosphonic diester derivatives of the invention are novel compounds not heretofore described in the fiterature. 
10 The oisject of the Invention is to provide compounds off value as medicines as will be desabed hereinafter. 

DISCLOSURE OF THE INVENTION 

The present invention provides a phosphonic diester derivative of the following formula (1): 



wherein R\ R^. R^ and R^ are the same or different and each represents a hydrogen atom, a lower alkyl group, a hal- 
25 ogen atom, a nitro group, a lower alkCDcy group, a cyano group, a phenylsutfonylamino group, a benzoylamino group, an 
amino group or a halogen-substituted lower alkyl group, R^ represents a phenyl groif). a lower alkyl group, a phe- 
nyl(lower)aikyl group optionally substituted by hatogen on the phenyl ring, a lower sWrn^ group, a caitOKy(lowei)alkyl 
group, a (lower)aikoxy-carbor^(lower)aikyl group a (lower}aikoxyOower)all^ group, a lower alkynyl groups a ben- 
zoyi(lower)alkyl group, an amino group a di(lower)alkanoylamino group, a benzylideneanvno group opttonally having 
30 lower alkoxy on the phenyl ring or a pyridyimethylideneamino group, R^ represents a lower alkyl group. R^ represents 
a lower alKoxy group, a hydroxy! group, a phenyl group, a phenyl(lower)ana3xy group optionally having halogen on the 
phenyl ring or a phenyl(lowei)a!kylamlno gn>up, X'' and Independently represent an oxygen atom or a sulfur atom, 
A represents an oxygen atom or a single bond, and Z represents a Iowa' ali^ene group. 

Each of the groups rele^nt to the above formula (1) includes the fbltowing exemplary species. 
35 The halogen atom includes fluorine, chlorine, bromine and iodine. 

The lower alkoxy group includes methoxy. ethoxy. propoxy. isopropoxy, butoxy, tert-butcxxy. pentyloxy, hexyloxy and 
soon. 

The tower alkyl groip includes methyl, ethyl, propyl, isopropyl, butyl, tsrt-butyl, pentyl. hexyl and so on. 

The phenyt(lower)alkyl group optionally substituted by hak>gen on the phenyl ring includes benzyl, a-phenethyl, 0- 

40 phanethyl, 1-phenylpropyl. 2-phenylpropyl. 3-phenylpropy1, 4-phenylbutyl, 5t>henylpentyl, 6-phenylhexyl, 2-bromoben- 
zyl, 3-bromobenzyl, 4-bromobenzyl. 4-chlorobenzyl. 4-^luorobenzyl, 4-iodobenzyl, 2-bromo-4-fluorobenzyl, 2^luoro-4- 
bromobenzyl, 2-chloro-4-fluorobenzyl, 2-fluoro-4-chtoroben2yl, 2-bromo-4-chlorot)enzyl, 2-chloro4-bromobenzyl. 2- 
lodo-4-bromobenzyl, 3-chloro-5-bromobenzyl, 34xonrio-5-f luorobenzyl. 3-chloro-5-f tuorobenzyl, 3-iodo-5-bromobenzyl, 
3-chloro-5-{odobenzyl and so on. 

4S The lower alkenyl group Includes vinyl, 1-melhylvinyl, 1-propenyt. 2-propeny1, 1-butenyl, 2-butenyl, 3-butenyl, 2,2- 
dimethylvlnyl, 1-pentenyl. 2-pentenyl, 3-pentenyt. 4-pentenyl, l-hexenyi, 2-hexenyl, 3-hexenyl, 4-hexsnyl, 5-hexenyl 
and so on. 

The cartx)xy(lower)alkyl group includes carboxymethyl, 1-cait>oxyethyl. 2-carboxyethyl. 1 -cartjoxypropyl, 2-carbox- 
ypropyl, 3-caitx)xyprofyl, 4-carboxybutyl, 5-carboxypentyl, 6-carbQxyhaxyl and so on. 
so The (lowBr)alkoxycarbonyl(lower)alkyl group includes methoxycarix>riylmethyl, ethoxycarbonytmethyl, propoxycar- 
bonylmetiiyl, isopropoxycarbonylmethyl. butoxycarbonylmethyl, tert-butOKycarix)nylmethyl, pentyloxycarbonylmethyl, 
hexylQxycarbonylniethyl, l-methoxycarbonytetfvl, 2-methoxycarbonytethyl. 1-etht»^rbonylethyl. 2-ethoxycari3onyle- 
thy!, 3-methoxycarbonylpropyl, 3-ethoxycarbonyipropyl. 4-ethoxycarbonylbutyl, 5-ethoxycart>onytpentyl« e-ethoxycarbo- 
nylhexyl and so on. 

55 The halogen-substituted lower alkyl group includes trifluoromethyl, pentaf luoroethyl, heptaf luoropropyl, nonafluor- 
obutyl, undecafluoropentyi, tridecafluorohexyl and so on. 

The (lower)alkDxy(lower)alkyl group includes methoxymethyl. ethoxymethyl, propoxymethyl. butoxymethyl, penty- 
toxymethyl, hexykxxymethyl. 2-methQxyethyt. 3-methoxypropyf, 4-methoxybutyl. 5-methoxypentyl, G-methoxyhes^ and 
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soon. 
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The tower alkynyl group includes elhynyl, 2-propynyl, 3-bulyriyl, 4-pemynyl. 5-hexynyt and so on. 

The benzoyl(tawer)aIkyl group includes benzoylmethyl, 2-ben2oylethyl, S-benzoylpropyl, 4-benzoylbutyl, 5-ben- 
zoytpentyl. 6-b8nzoylhexyl and so on. 

The di(lower)alkanoylamino group includes diacetylamina dipropionytamino. dibutylytamina divalerylamina dlhex- 
5 anoylamino, diheptanoylamino and so on. 

The benzytideneamino group optionally having lower altoxy on the phenyl ring includes unsubstituted benzylide- 
neamino, 4-methoxybenzylideneamino, 3-melhoxybenzyfideneamino, S-methoxybenzylideneamina 4-ethoxybenzyil- 
deneamino, 4-propoxybenzyltdeneamino and so on. 

The pyridylmethyfideneantino group Includes 2-pyridytmethylideneaniino, 3-pyridylniethyGdeneamino, 4-pyrtdyl* 
10 nftsthylideneamino and so on. 

The phenyl(]ower)altaxy group optiomdly having halogen on the phenyl ring includes benzyloxy, 2-phenyl8thoxy. 3- 
phenylpropoxy, 4-penylbutoxy, S-phenylperitylaxy, 6-phenylhexyloxy, 4-chtorobenzylOKy, 3-chtorob6nzyloxy, 2-chto- 
robenzyloxy, 4-bromobenzylcay and so on. 

The pheny](loweOaikylamino group includes benzylamino, 2i)henylethylamlno, 3-phenylpropylamino, 4-phenyl- 
IS butylamino, 5-phenytpentylamino. 6-phenylhexylamino ar«j so on. 

The lower alkylene group includes methylene, ethylene, trimethylene, tetramethylene. pentamethylene. hexameth- 
yiene and so on. 

The phosphonic diester derivative of the formula (1) of the invention has excellent hypolipidemic, vasodepressor 
and hypoglycemic activities and is useful as therapeutic agents for hyperlipidemla, hypertension and diabetes. More 
20 specifically, the derivative can treat or prevent various types of hyperlipidemic diseases such as hypercholesterolemia, 
hypertriglyceridemb, r^erinsuOnemla, hyperphosphotipidemla and hyper-free fatty acidemia, hypertension and diabe- 
tes. 

Examples of the derivatives of the fbnnuki (1) of the invention include compounds wherein r\ R^, and R^ are 
the same or different and each represents a hydn>gen atom, a halogen atom, a nitro group, a lower alkoxy group or a 
25 Imlogen-substituted lower alkyl group, represents a phenyl group, a lower alkyi group, a phenyl(lower)all^ group 
optionally substituted by halogen on the phenyl ring, a lower alkenyl group, a cart>OKy(lower)aikyl groMp a a 
(tower)alkoxycarbonyl(lower)all<yl groups R^ represents a lower aOcyl group. R^ represents the same group as OR^, A 
represents a single bond, Z represents a methylene groups and and independently represent an oxygen atom or 
a sulfur atom. 

30 Typical examples of the derivatives of the Invention particularly useful as medicine to treat or prevent diabetes and 
hyperlipidemia include those represented by the following formula (V). 

Fonnula (I*): 



35 




(1- ) 



45 wherein R^' represents a hydrogen atom or a halogen atom, R^' represents a hydrogen atom, a lower all^ group, a hal- 
ogen atom, a nitro group or a tower alkoxy group, represents a hydrogen atom, a hak)gen atom, a nitro group, a hal- 
ogen-substituted lower alkyl group, a cyano group, a phenylsulfbnylamino groups a benzoylamino group, an amino 
group or a lower alkoxy group. R^' represents a phenyl group, a lower alkyl groip, a phenyl(lower}alM group optionally 
substituted by halogen on the phenyl ring, a lower alkenyl group, a carbQxypowtf)alkyl group, a (lower]aikoxy-carbo- 

50 nyt(1ower)alkyl group, a (lower)alkoxy(lower)alkyl group, a lower alkynyl group, a benzoyl(lower)alkyl group, an amino 
group, a di(1ower]alkanoytamino groxp, a benzylideneamino group optionally substituted by lower alkoxy on the phenyl 
ring or a pyridylmethylldeneamino group. R^ represents a lower alM group, represents a hydrogen atom, a lower 
alkoxy group or a halogen atom, R^' represents a lower alkoxy group, a hydroxyl groip, a phenyl group, a phe- 
nyi(lower)alloxy group optionally having halogen on the phenyl ring or a phenyl(lower)alkylamino group, X''' and 

55 independently represent an oxygen atom or a sulfur atom. A' represents an oxygen atom or a single bond, Z represents 
an ethylene group when A* represents an oxygen atom, and Z represents a nriethylene group when A* represents a sin- 
gle bond. 

The derivatives of the following fomnula (1**) are particularly preferable among those represented bjf the above for- 
mula (1*). 
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Formula (11: 




(1' ) 



whertin R"*" represents a hydrogen atom or a halogen atom, represents a hydrogen atom, a halogen atom, a nitro 
groups a lower all^ group or a lower alkoxy group, R^" represents a hydrogen atom, a halogen atom, a halogen-sul>sti- 
tuted lower alkyi groijp or a lower alkoxy group, R^' represents a lower alky! group, a phenyl(lower)alkyl group, a lower 
16 alkynyl group, a pyrklylmethylkJneamino group or a lower alkenyl group, R^ reprewnts a lower all^ groups and R^ r^ 
resents a lower alkoxy group, a phenyl group or a phenyt((ower)alkylamino group. 
Preferred derivatives of the idrmula are as follows: 

(a) a derivative wherein R^" represents a hydrogen atom, R^" represents a halogen atom, a nitro atom or a lower 
20 alkoxy group, R^' represents a hydrogen atom or a lower alkoxy group, R^" represents a lower alkyl groyp, a phe- 

nyl(lower}alkyl group or a tower alkenyl group, and R^ represents a lower alkoxy group; 

(b) a derivative wherein R^" represents a hydrogen atom or a lower alkyl group, R^" represents a hydrogen atom, a 
halogen-substituted lower all^ group or a hafogen atom, and R^" represents a lower all^ group, a phe- 
nyl(lower)alkyl group, a lower alkynyl group or a pyrUylmethylideneamino groip; 

26 (c) a derivative as defined above in (b) wherein R^ represents a hydrogen atom and R^ represents a hydrogen 
atom or a halogen atom; and 

(d) a derivative as defined above in (c) wherein R^" represents a hydrogen atom. R^" represents a halogen atom, 
and R^ represents a lower alkoxy group or a phenyl(lower)alkylamino group. 

30 The derivative as defined above in (a) is particularly suitable as the active ingredient of therapeutic or preventive 
agents for hyperiipidemia. The derivatives defined in (b)-(d) are particularly suitable as the active ingredient of thera- 
peutic or preventive agents for diabetes. 

Some of the most suitable derivatives of the invention are diethyl 4-(7-chlorO"3-methyi-4(3H)-quina2olinon-2- 
yl)benzylphosphonate, diethyl 4-(7-bromo-3-m6thyl-4-(3H)<|uinazolinon-2-yl)benzylphosphonate and ethyl P-[4-{7- 
35 chloro-3-methyl-4(3H)<|uinazolinon-2-yl)benzyQ-N4)enzylphosphonan^te. Among them diethyl 4-(7-chloro-3' 
methyl-4(3H)-quinazonnon-2-yOb6nzylphosphonate Is the most suitable. 

The phosphonic diester derivative of the formula (1) of the invention can be prepared by various processes. Spe- 
cific examples of usef id processes win be given below in Reaction schemes. 

40 
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[Reaction 8cheme-1] 



10 



IS 




20 

(la) 

wherein is as defined above, R''^ R^" and R^ are the same or different and each represents a hydrogen atom, 
26 a haiogen atom, a nitro group, a lower aJkoxy groups a cyano group or a halogen-6ut)Stituted lower all<yl group, rep- 
resents a phenyl group, a lower alKyl group, a phenyl(iower)all<yt group optionally 6ut>stltuted t>y halogen on the phenyl 
ring, a lower alkenyl group, a carboxy(lower)alkyt group, a (k>weOaIlmycaitCMiyl(lGwer)alkyl group, a tower alkyny) 
group, a (lower) a!koxy(lower)alkyl group or a bervzoyl(lower)alM firoup. Y represents a halogen atom and R^* repre- 
sents the same group as OR^. 

so In Reaction scheme-1. the monohalogenation reaction of the 2-(tolyl)-4(3H)-quina20linone derivative (2) can t>e 
carried out using a halogenating agent such as N-bromosuccinimide (NBS), N-chlonasuccinimide (NCS) or bromine in 
the presence of a catalyst such as benzoyl peroxide, a.a'-ozoblsisobutyronitrile (AlBN) or tert-bulylhydroperoxide in an 
inert solvent such as benzene or cartwn tetrachloride. The halogenating agent is usually used in an amount of about 1 
to 1 . 1 moles per mole of the compound (2). The reactkm usually goes to completion at about 50°C to the rellux temper- 
as ature of the solvent in about 1 -20 hours. 

ihB reaction between the resulting benzyl halide derivative (3) and triall^ phosphite (4) Is preferably carried out 
without using any solvent, or may be carried out in a solvent which does not adversely altect the reaction, such as a 
lower alcohol, an aromatic or aliphatic hydrocarbon or N.rWImethylfbrmamkJe (DMF). The trialkyi phospNte (4) is pref- 
erably used in an amount of about 1 to 10 moles per mole of the compound (3). The reaction temperature Is preferably 
40 about ISO-ISC'C. The reaction time is usually about 0.5-3 hours, although it may vary depending on the benzyl halide 
derivative (3) used. 
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35 wherein R**, R^. R^" and Y are as defined hereinabove; R^^ R^^ R^^ and R®** are the same or different and each rep- 
resents a hydrogen atom, a lower aikyi group, a halogen atonx a nitro group, a lower altoxy group, a cyano group or a 
halogen-substituted tower alkyi group. 

In ResK^tlon schenie-2, the hydrolysis reaction of the nitrile compound (5) can be carried out using an aqueous solu- 
tion of about 10-30% hydrogen peroxide in the presence of a base catalyst such as sodium hydroxide or potassium 
40 hydroxide without using any solvent or in an inert solvent such as tetrahydrofuran (THF), methanol or 1 .4-diQxane. The 
aqueous solution of hydrogen peroxide is usually used in an amount of about 1 to 1 0 moles per mole of the compound 
(5). The base catalyst is usually used in an equimolar to small excess proportion relative to the compound (5). Hie reac- 
tion usually goes to completion at room temperature to the reflux temperature of the solvent in about 2-20 hours. 
The cyctization reaction of the carbamoyl derivative (6) thus obtained can be can-ied out using an aqueous solution 
45 Of about 1-6N alkali such as sodium hydroxide or potassium hydroxide in an inert solvent such as a lower alcohol or 1 ,4- 
dioxane. The aikali is usually used in an equimolar to small excess proportion relative to the compound (6). The reaction 
can be carried out at room temperature to the reflux temperature of the solvent for about 1-10 hours. 

The reaction between the cyclic compound (7) and alkyt halide derivative (8) can be carried out in the presence of 
a base such as metallic sodium, sodium hydride or potassium tert-butx»ide in the presence of an inert solvent such as 
so THF, a lower alcohol, 1 ,4-dloxane or DIMF. TTie base Is usually used in an equimolar to small excess proportion relative 
to the compound (7). Ttie reaction temperature is preferably about O-6O0C. The reaction usually goes to completion In 
alxjut 0.5-10 hours, giving the compound (lb) of the invention. 

According to the above process, the compound (13P) might be obtained as a byproduct 
The starting compound (5) In the above Reaction scheme-2 can be obtained aocording to the method described in 
65 US. Patent 4822780. 



7 



EP 0749 974 A1 

[Reaction 8cheme-3] 




(Ic) (Id) 

25 

Wherein R^^ R^**, R^", R'**, R^, R®t> and R^* are the same as defined hereinabova 

As shown in Reaction 8cheme-3, the compound (lb) of the Invention can be converted into compounds {1c} and 
(ld) by treating the compound (lb) with a sulfur-containing reagent such as the Lawesson's Reagent [2,4-bis(4-meth* 
oxyphenyl)-1 ,3Kfithia-2,4-diphosphetane-2.4-disuKide] or phosphorus pentasulf kle. This conversion treatment can be 
30 carried out in an Inert solvent such as benzene, toluene, xylene or acetonitrile using about 2 equivalents of the sulfur- 
containing reagent relative to the compound (1 b) at the reflux temperature of the solvent for about 2-10 hours. 

According to the above process, the compounds (lc} and (id) are ot>tained as a mixture. These compounds can 
be easily separated conventional separation and purif ication methods as will be mentioned later. 
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[Reaction schemed] 



5 




R6b R€b 

(9) (10) 



IS 
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25 



30 




(le) 

3s wherein R^^ R^, R^^ R'**. R®, A and Z are as defined hereinabove and R^ represents a lower altoxy groups a 
phenyl group or a phenyl(lower)alkoxy group optionalty substituted by halogen on the phenyl ring. 

In Reaction 8ch8me-4, the azidaUon reaction of the 2-aminobenzoic acid derivative (9) can be canled out by react- 
ing the derivative (9) with a nitrite such as sodium nitrite or potassium nitrite in an amount of about 1 -1 .2 moles per mole 
of the derivative (9) in an aqueous solution of about 2-6N acid such as hydrochloric acid or hydrobromlc acid, and then 

40 reacting the reaction product vknth an azide such as sodium aside or potassium azide in an amount of about 1-1.1 moles 
per mole of the reaction product. These reactions usuaDy go to completion at about O'^C to room temperature in about 
10 to 20 minutes respectively. 

The azide derivative (10} thus obtained Is reacted with a chlorinating agent such as thionyl chloride or oxalyl chlo- 
ride in a solvent such as an aromatic or aliphatic hydrocarbon or DMF, or preferably without using any solvent. TTie acid 

45 chloride thus obtained is reacted with a benzytphosphonic acid derivative (11 ) to give an imide derivative (12). 

The reaction for producing the acid chloride can be carried out using about 1 to 10 moles of a chlorinating agent 
per nwie of the conpound (10) at about SCC to the refiux temperature of the solvent. The reaction time is preferably 
about 1 -2 hours, although it may vary depending on the chlorinating agent used. The reaction between the acid chloride 
and the compound (1 1) can be canied out in the presence of a base such as triethylarnine, pyridine or 4KJImethylanti- 

so nopyridine in an inert solvent such as benzene, xylene or cart>on tetrachloride. The compound (11) and the base are 
used in an amount of about 1 to 1.2 moles per mole of the compound (10), respectively. The reaction temperature ie 
preferably room temperature to the reflux temperature of the solvent, and the reaction time is usually about 2-20 hours. 

The cydlzatlon reaction of the imide derivative (12) obtained above can be canied out in the presence of trialkyt or 
triarylphosphine under an inert atmosphere and in a solvent which does not adversely affect the reaction, such as an 

55 aromatic or aliphatic hydrocart)on. The amount of trialkyt or triarylphosphine to be used is preferably about 1 to 1 .1 mote 
per mote of the compound (1 2), and the reaction temperature is preferably about 0*C to room temperature. The reaction 
generally goes to completion in about 0.5 to 3 hours. 
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Wherein R^^ R^**, R^**. rs r*, R^b a, Y and Z are as defined above. R^ represents a phenyl group, a lower alkyl 
group, a phenyl Oower)alkyl group optionally sut>stituted by halogen on the phenyl ring, a lower altenyl group, a 
(lower)aitoxycarbonyl(lower)alkyl group, a Oower)alkDxy(iower)all^ group, a (lower)aIkynyl group or a ben- 
zoyl(tower)atky1 group. 

In Reaction schema-S. the reaction between the 2-aminobenzoic acid derivative (9) and acid halide (13) can ben 
carried out in the presence of an add acceptor in an inert solvent. Examples of useful inert solvents include aromatic 
or aliphatic hydrocarbons such as benzene, toluene, xylene and petroleum ether, ethers such as diethyl ether, ketones 
such as acetone, methyl ethyl ketone and acetophenone, and halogenated hydrocart)ons such as dichloromethane, 
chloroform, cartx>n tetrachloride and 1 ,2-dichloroethane. Examples of preferable acid acceptors (bases) are amines 
such as triethylamine, N,N-dIethylanillne, N-methytmorpholine, pyridine and 4-dimethylaminopyridine. The reaction is 
usuaDy carried out at about (TC to room tenperature for about 0.5-10 hours, if necessary, after an ester of haloformio 
add such as m^hyl chloroformate or ethyl chbrofbrmate and an add anhydride such as acetic anhydride or propionic 
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anhydride or thionyl chloride are added to the reaction system, a supplemental reaction may be carried out in the pres- 
ence of the above-mentioned add acceptor (base) at about 0*^0 to room temperature for about 0.5-10 hours. When the 
supplemental reaction is earned out. add halide (13) is prelerebly used in an equimolar to small excess proportion rel- 
ative to the 2-aminobenzoic add derivative (9). When no supplemental reaction is carried out. the add halide (13) is 

5 preferably used in an amount of about 2 to 2.2 mdes per mole of the derivative (9). In any case, the add acceptor is 
preferably used in an amount of 2 moles to an excess per mole of the 2-aminobenzoic add derivative (9). 

The corrpound (14) thus obtained is converted into the compound (16) by reacting the compound (14) with an 
amine (15) in an amount of 1 ntole to an excess per mole of the compound (14). The reaction can be carried out without 
using any solvent or In an inert solvent such as THF, methanol or 1 ,4-dioxane at about 0°C to room temperature for 0.5- 

10 10 hours. 

The compound (1Q of the invention can be obtained by cydizing the compound (1 6) thus obtained. The cyctization 
reaction can be canried out in an inert advent In the presence of a silicon compound and a base. Examples of useful 
inert solverrts include aromatic or aliphatic hydrocarbons such as benzene, toluene, xylene and petroleum ether, ethers 
such as diethyl ether, and halogenated hydrocartKms such as dlchtoromethane, chloroform, carbon tetrachloride and 
IB 1 ,2-dichloroethane. Examples of useful silicon compounds indude chlorotrinnelhylsilane, chlorotriethyleilane, chlo- 
robutyldmethylsilane. chloroethyldimethylsilane. etc. Examples of preferable bases are amines such as triethylannne. 
N.N-diethylanifine. N-methylmorpholine, pyridine and 4-dimethylaminopyridine. The silicon compound and the base are 
preferably used in an equimotar to excess proportion relative to the compound (1 6). respectively The reaction is usually 
carried out at approximately room temperature to the reflux temperature for about 0.5-10 hours. 

20 

[Reaction scheme-Q 
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(If) 

Wherein R'''', R^^ R^. R*^ R^, R^b R^b, A, Y and Z are as defined hereinabove. 

In Reaction scheme-6, the reaction t>etween the compound (17) and acid haOde (13) can be carried out in the pres- 
ence of an acid acceptor (t)ase) in an inert solvent Examples of useful inert solvents are aromatic or aHphatic hydro- 
carbons such as benzene, toluene, xylene and petroleum ether, ethers such as diethyl ether, ketones such as acetone. 
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methyl ethyl ketone and acetophenone. and halogenated hydrocarbons such as dichloromethane, diloroform, carbon 
tdrachloride and 1,2-dichloroethanG. Examples o1 useful acid acceptors (bases} are aniines sudi as triethylamine. 
N,N-diettiylaniline. N-methylmorphoIine, pyridine and 4KjimethylanTinopyridine. The acid halide (13) is preferably used 
In an equimolar to small excess proportion relative to the oompound (17). The add acceptor (base) Is preferably used 
5 in an equimolar to excess proportion relative to the compound (17). The reaction usually goes to oomplelion at about 
0°C to room temperature In about 0.5-10 hours. 

The compound (16) thus obtained can be converted into the compound (1f) of the invention using the cydizalion 
reaction shown in Reaction 8Cheme-5. 

10 [Reaction 8cheme-7] 



75 




(14) 



RlbO 

R3lAj/^Nn<y A Z - 0 R5 
R6b LJ) \R7b 

30 

(Ig) 

wherein R^^ R^, R^, R^. R^^. R^. A and Z are as defined hereinabove. 

35 As shown in Reaction scheme-?, the compound (lg) of the invention can be obtained by treating the compound 
(14) wtth hydrazine The reaction can be carried out in the presence of an base such as triethylamine, N.N-dimethyt- 
anillne, N-methytnuxphoiine, pyridine or 4-dlmethytamlnopyridine without using any solvent or in an Inert solvent such 
as THF, methanol or 1 ,4-dloxane. The anwunt of hydrazine to be used te preferably 1 to 2 moles per mole of the com- 
pound (14). The base is preferably used in an equimolar to an excess proportion relative to the compound (14). The 

40 reaction is usually canried out at about room temperature to the reflux temperature for about 2-20 hours. The compound 
(14) is the same as the intermediate shown in Reaction scheme-5. 
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[Reaction 6ch8me-8] 
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Wherein R^^ R^, R^^ R^, R^. R^^ A and Z are as defined hereinabove. ^ represents a phenyl group optionally having 
lower alkoxy or a pyridyl group, R"^^ represents a benzylideneamlno group optionally having lower alkoxy on the phenyl 
ring or a pyrtdylmethylideneamino group 

As Shown in Reaction echeme-d. the compourd (1h) of the invention can be obtained by reacting the compound 
(lg) of the invention with an aldehyde (18). The reaction can be carried out using about 1 to 1 .2 moles of the aldehyde 
(1 8) per mole of the compound (1 g) in the presence of a small amount of an acid catalyst such as concentrated hydro- 
chloric acid, concentrated suKonic acid or p-toluenesutfdnic add without using any solvent or in an inert solvent such as 
THF, methanol or 1 ,4-diQxane. It is preferable that the reaction temperature be approximataly nx)m temperature to the 
reflux temperature and the reaction time be about 2-30 houra 

[Reaction scheme-g] 
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Z-P-0R5 



wherein R''^ R^^ R*. R*", R^. R^^ R^*, A and Z are as defined hereinabove. 

According to the method shown in Reaction scheme-9. the compound (li) is reacted with a lithium halide such i 



13 




EP0749974A1 

lithium bromide, lithium chloride or lithium iodide and post-treated with an aqueous solution of mineral acid such as 
hydrochloric add or sulfonic add to give the objeclive compound (Ifl as partially hydrdyzed. The reaction can be car- 
ried out using at least 5 moles of lithium hafide per mole of the cornpound (1 D in an inert solvent such as acetonitrile or 
DMF at room tempeiature to the reflux tenperature for about 1 0-100 hours. 

[Reaction scheme-10] 



10 Rl*>0 



IS 



20 




(Ik) 

30 Wherein R^^ R^^. R^. R^. R^ R^**. A and Z are as defined hereinabove, represents a phenyKloweOalkylamIno 
group or a phenyl(lower)alkoxy group optionally having halogen on the phenyl ring. 

According to Reaction 8cheme-10, the compound (1J) is halogenated and then reacted with the compound. (19) to 
give the compound (1 k). 

The halogenation reaction can be carried out using about 1 to 1 .2 moles of a halogenating agent such as thionyl 
35 chloride or phosphorus pentachloride per mole of the compound (19 without using any solvent or in an Inert solvent 
such as dichloromethane, chloroform or DMF at approximately room temperature to the reflux temperature tor about 
0.5-2 hours. 

The compound (19) and a base such as pyridine, triethylamine or diazabicylo[5.4,0]undeca-7-ene (DBU) are then 
added to the reaction mixture obtained above In an amount of about 1-10 moles per mole of the starting compound 
40 respectively and the reaction goes to completic^ at O^'C to room temperature in about 1 to 20 hours, giving the desired 
compound (11^. 
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wherein R^*», R^^ R^^ R^. R^^ R^**, A and Z are as defined hereinabove and R^ represents a dlOower)a!kanaylamino 
2s group. 

As Shown In Reaction scheme-11, the compourcl (1/) can be obtained by allonoylizlng the compound (1g). The 
reaction can be carried out using an all<anoylizing agent without using any solvent or in an Inert solvent such as pyrid- 
ine, lutidine, DMF or DMA. Examples of useful alkanoylizing agents are acid anhydrides such as acetic anhydride, pro- 
pionic anhydride, lactic anhydride, valeric anhydride, hexanoic anhydride and heptanoic anhydride or acid hatides such 
30 as acetyl chloride, propionyi chloride, butyryl chloride, valeryl chloride, hexanoyi chloride and heptanoyi chloride. These 
allQnoylizing agents are preferably used in an amount of 1 to 10 equivalents relative to the compound (1g). The reaction 
goes to completion at approximately room temperature to 100°C in about 3-30 hours. 

[Reaction scheme-12] 

35 



Catalytic reduction 
> 



(Im) 

45 




Rico 





wherein R^ R^^ A and Z are as defined hereinabove, at least one of the groups R^**. R^^ R^. and R®*' represents a 
nitro group and the rest independently represent a hydrogen atom, a lower alkyi group, a halogen atom, a lower alkoxy 
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group or a cyano group. represents a phenyl group, a lower alkyl group, a phenyl(lower)alkyl group optionally sub- 
stituted by halogen on the phenyl ring, a cart)axy(lower)aIkyl group, a (lower)alkDxy-carboxylOowBr)alkyl group, a 
(lower)alkDxyCower)aIkyl group or a b8nzoyl(lowei)allvl flroup. and R^**. R". and R" represent the same groi|)s 
as R^®. R^. R^* and with the exception that the group corresponding to R^^ F^*, R^, or R^ which represents a 
nitro group represents an airtino groip. 

As shown In Reaction scheme-l2. the compound (1n) can be obtained by subjecting the compound (1m) to cata- 
lytic reduction. The reaction can be carried out by stirring the compound (1 m) and hydrogen gas in an inert solvent such 
as methanol, ethanol or ethyl acetate In the presence of a catalyst such as paltadium-carbon or platinum oxide at room 
temperature for about 1 0 nrtinutes to 2 hours. 

[Reaction scheme-1 3] 





(Iq) 

wherein R^*^. R^, R*^. R^, R". R^^ A and Z are as defined hereinabo^re, R*' represents a phenyl group, a lower alkyl 
group, a phenyl(kmrer)all^ group optionally substituted by halogen on the phenyl ring, a (lower)alkoxycarbo- 
nyl(lower)alkyl group, a (lower)all«ixy(lower)all(yl group or a beraraylpower^aDcyl group, R^*. R^^ R^^ and R^* represent 
the same groups as R^^, R^, R*^, and R^ with the exception that the group corresponding to R^**, R^^*, r3<* or R" 
which represents an amino group represents a benzoylamino group or a phenysuHbnylamino group^ 

As shown in Reaction $cheme-13. the compound (Ip) can be converted into the compound (1q) by reacting the 
compound (1p) with a benzenesulfonyl halide such as benzenesulfonyl chloride or a benzoyl halide such as benzoyl 
chloride in an inert solvent such as pyridine, lutidine or triethylamine. The benzenesulfonyl halide or benzoyl halide Is 
preferably used in an amount of about 1 to 3 moles per mole of the compound (1p). TTie reaction usually goes to com- 
pletion at akx)ut O^'C to room temperature in about 30 minutes to 24 hours. 

The objective compounds in each of the above processes or compounds of the invention can be easily isolated and 
purified by conventional separation procedures. Such procedures include adsorptbn chromatography, preparative thin- 
layer chromatography. recrystalRzation. solvent extraction and so on. 

The phannaceutical composition containing the oorrpound of the invention as an active ingredient can be made 
Into general fbrms of medicine, using suitable pharmaceutically acceptable carriers. Useful phamiaceutically accepta- 
ble carriers include various conventional diluents or excipients such as fOIers, volume builders, binders, humectants, 
disintegrators, surbctants, lubricants, etc. and are selectively employed according to the desired unit dosage form. 

The above phannaceutical oomposition can be provided in a variety of unit dosage forms according to the intended 
medical treatment. Typical examples are tablets, pills, powders, solutions, suspensions, emulsions, granules, capsules, 
suppositories, and injections (solutions, suspensions, etc.). 

TTie molding of tablets can be made using, as said pharmaceutically acceptable carriers, an excipient such as lac- 
tose, sucrose, sodium chloride, glucose, urea, starch, calcium carbonate, kaolin, aystaliine ceilubse, silicic ackl, potas- 
sium phosphate, etc., a binder such as water, ethanol, propanol, simple syrup, glucose syrup, a starch solution, a 
getetin solution, carboxymethyl cellulose, hydroxypropyl ceDulose. methyl cellulose, polyvinylpyrrolidone, etc., a disinte- 
grator such as caiboxymethyl celtulose sodium, carisoxymethyl cellulose calcium, low^-substituted hydroxypropyi cellu- 
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lose, dry starch, sodium alginate, agar powder, larrdnarari powder, sodium hydrogen cartwnate. calcium cariwnate, 
etc.. a surfadant such as pdyoxyethylene soitilan fatty acid ester, sodium lauryi sulfate, stearyt mortoglyceride, etc.. a 
disirtegration inhtoitor such as sucrose, stearh, casao butter, hydrogenated oil, etc.. an absorption promoter such as a 
quaternary ammonium base, sodium lauryi sulfate, etc., a humectant such as glycerin, starch, etc., an adsorbent such 
5 as starch, lactose, kaolin, bentonite. colloidal sifica. etc.. and a lubricant suc^i as purified tak; salts of stearic add, boric 
add powder, polyethylene glycol, etc. Furthermore, such tablets can be coated, H necessary, to provide sugar-ooated 
tablets, gelatin-coated tablets, enteric tablets, film-coated tablets, eta or be processed into double-layer or muHiple- 
layer tablets. 

In the manufacture of pills, various exdpients such as glucose, lactose, starch, cacao butter, hydrogenated vege- 
10 table oil. kaoBn, talc, etc. . binders such as gum arabic powder, tragacanth powder, gelatin, ethanol, etc and disintegra- 
tors such as laminaran, starch, etc can be enployed as pharmaceuticaHy acceptable earners. 

The suppOGilDrles can be manufactured using polyethylene glycol, cacao butter, higher alcohols or their esters, gel- 
atin, semisynthetic gtyceride, etc as pharmaceutically acceptable canriers. 

The capsules can be manufactured In conventional manners by blending the acttva Ingredient compound of the 
16 invention with pharmaceutically acceptable can-lerCe) as mentioned above and f OGng the resulting composition into hard 
gelatin capsule shells, soft capsule sheDs or the Ilka 

When the compound of the invention is to be provided in an injectable form such as a solution, emulsion or suspen- 
sion, the preparation is preferably sterilized and rendered isotonic with respect to the Wood. As the dfluent fbr use in 
such a preparation, water, ethyl alcohol, macrogols. propylene glycol, ethoxylated isostearyl alcohol, polyoxyisostearyl 
20 ak»hol, polyoxyethylene sori^itan fatty add esters, etc can be mentioned. In this operation, a suffldent amount of 
sodium chloride, glucose, glycerin or the like may be added to the pharmaceutical composition to provide an isotonic 
solution. Conventional solubilizers, buffers, local anesthetics, etc. can also be added. 

Further, coloring agents, presenmtives, perfumes, flavors, sweeteners or other pharmaceutically active substances 
can be optionally incorporated in various dosage forms of the pharmaceutical composition. 
2S There is no particular lirvtitation on the administretton method for said pham^ceutical compositions. Thus, a proper 
method can be selected according to the particular dosage fbrm, patienfs age, sex and other conditions, severity of dis- 
ease, etc For example, said tablets, pills, solutions, suspensions, emulsions, granules and capeuies are admintetered 
by the oral route. The injections are administered singly or in admixture with glucose, amino acid or like conventional 
infusions by the intravenous route or, if necessary, administered singly by the intramuscular, intradermal, subcutaneous 
$0 or intraperitoneal routa The suppositories are administered intrarectally 

The proportion of the active ingredient conpound of the formula (1) of the invention in the phamiaceutical compo- 
sition is not critical but can be liberally selected from a broad range. However, it is generally preferable that the com- 
pound accounts for about 1 to 70 weight % of the final composition. The dosing amount of the pharmaceutical 
connposition can be selected according to the selected administration method, patient's age, sex and other conditions. 
35 severity of disease, eta The dosage of the compound of the invention as the active ingredient is preferably about 0.05- 
100 mg per kg body weight a day. and this amount can be administered In 1 to 4 divided doses. 

BEST MODE FOR PRACTICING THE INVENTION 

40 To darify the invention in more detail. Preparation Examples for the compounds of the invention are given below as 
Examples, followed by Pharmacological Test Examples and Fonnulation Examples using the compounds of the inven- 
tion. 

Example 1 

46 

Preparation of diethyl 4-(3-phenyl-4(3H)-quinazolinon-2-yObenzytphosphonate 

A 0.62 g quantity of 2-(4-methylphenyO-3-phenyl-4(3H)-quinazoiinone, 0.39 g of N-bromosucdnimide (NBS) and 
0.05 g of benzoyl peroxide were suspended In 20 ml of benzene and refluxed with heating fbr 1 0 hours. After adding 50 
so ml of water, the reaction mixture was extracted with chlorofomn. The chlorofbrm layer was washed with water and dried 
over anhydrous sodium sulfate and the solvent was distilled off under reduced pressure to give 2-(4-bromomethyiphe- 
nyl>3-phenyl-4(3H)-quinazplinone as light yellow crude crystals. 

The cnjde aystals were suspended in 3 ml of triethyl phosphite and stirred with heating at 150*'C for 1 hour. After 
distilling off an excess of triethyl phosphite under r^uced pressure, the residue was purified by si&ca gel column chro- 
55 matography (eluent: chloroform : ethyl acetate = 1:1). The coxle crystals thus obtained were recrystallized from ben- 
zene-n-hexane to provide 0.45 g of the title compound as cdoriess crystals 

Ti^le 1 shows the chemical structure and physical property (melting point) of the compound obtained. 
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Example 2 

Preparation of diethyl 4-(3-m8lhyl^(3H)-quinazdinon-2-yObenzylphosphonate 

Diethyl 4-[N-(2-cyanopherTyl)cart>amoylIbenzylphosphonate (1 1 .2 g) was dissolved in 100 ml of THF and cooled 
with ice water. After adding 50 mJ of a 30% hydrogen peroxide aqueous solution containing 1 .2 g of sodium hydroxide 
dropwise, the reaction mixture was stirred al room temperature for 16 hours. Saturated brine (50 ml) was added, and 
the reaction mixture was extracted with chloroform. The chloroform layer was dried over magnesium sulfate and the sol- 
vent was distiOed off under reduced pressure. The residue was dissolved in 1 50 ml of ethanoi and 20 ml of a 2N sodium 
hydroxide solution and stirred at room temperature for 6 hours. Saturated brine (150 mi) was added, and the reaction 
mixture was extracted with chloroform. The chloroform layer was dried over magnesium sulfate, and then the solvent 
was distQied off under reduced pressure. The re^due was recrystallized with methylene chlaide-diethyl ether to give 
5.9 g of diethyl 4-(4-hydroxyquinazolin-2-yl)ben2ylphosphonate as colorless crystals. 

A 5.9 g quantity of diethyl 4-(4-hydroxyquina2o!in-2-yObenzylphosphonate, 1 .8 g of potassium tert-butoxide and 2.3 
g of methyl iodide were suspended in 100 ml of anhydrous methanol and stired wflh heating 3140*0 for 16 hours. After 
corrpletion of the reaction, the solvent was distilled off under reduced pressure. The residue was purified by siGca gel 
column (^omatography (eluent: methylene chloride : methanol = 100:1) and the cnide crystals thus obtained were 
recrystallized from mefhytene chloride-n-hexane to provide 3.0 g of the title compound as colorless crystals. 

TMe 1 shows the chemical structure and physical property (meftlng point) of the compound obtained. 

Examples 3-23 

The compounds shown in T^te 1 were synthesized in the same manner as in Example 2. The chemical structures 
and physical properties of the compounds obtained are also shown in IWe 1. 

Examples 24 and 25 

Preparation of diethyl 4-(5-fluoro-3-methyl-4(3H]-quinazonnon-2-yQbenzylthicphosphonate and diethyl 4-(5-fluoro-3- 
m6thyl-4(3H)-qulnazolinethion-2-yl)benzytthiophosphcviate 

The compound obtained in Example 3 (3.9 g) and a Lawesson's Reagent (4.5 g) were suspended in 50 ml of tolu- 
ene and refluxed with heating for 2 hours. After completion of the reaction, the solvent was distilled off under reduced 
pressure. The residue was purified by silica gel column chromatography (eluent: methylene chloride) and recrystallized 
from diethyl ether-n-hexane. 

From the latter fraction, 0.5 g of (fiethyl 4-{5-fluoro-3-methyl-4(3H)-quinazolinon-2-yl)benzylthiophosphonate was 
obtained as light yellow crystals (Example 24). 

From the tbmier fraction, 0.8 g of diethyl 4K5-fIuoro-3-me!hyl-4(3H)-qulnazoilnelhion-2-yObenzylthiophosphonate 
was obtained (Example 25). 

Table 1 shows the chemical structures and physical properties of the compounds obtained. 

Example 26 

Preparation of diethyl 4-(7-chioro-3-methyl-4(3H)<|uinazolinon-2-yi)benzy^hosphonate 

2-Amino-4-(^lorobenzoic acid (5.2 g) was suspended In 60 ml of C(xioentrated hydrochloric acid and 60 ml of dis- 
tilled water, and Ice-cooled. After adding 30 ml of a 1.1 M sodium nitrite aqueous solution. 60 ml of a saturated sodium 
acetate aqueous solution containing 2.0 g of sodium aside was also added to the reaction mixture. The resulting brown 
precipitate was collected by filtration to give 3.6 g of 2-azide-4-chlorobenzoic acid. 

2-Azlde-4-chlorobenzotc acid (2.0 g) was suspended in 11 .9 g of thionyl chloride and ref iuxed with heating at 80°C 
for 1 hour. After completion of the reaction, unreacted thionyl chloride was distilled off under reduced pressure and the 
residue was dissolved in 50 ml of benzene. Diethyl 4-(N-methyicarbamoyl)benzylphosphonate (2.9 g) and triethylamlne 
(1 .0 g) were added, ard the reaction mixture was refluxed wirith heating at e0'*C for 1 5 hours. After completion of the 
reaction, the precipitate was separated by filtration and the solvent was distilled off under reduced pressure. The resi- 
due was purified by silica gel column chromatography (eluent chlorofbrnn) and recrystallized from chlorofOrm-rvhexane 
to provide 1 .2 g of an imide as colorless crystals. 

The imide (0.9 g) and triphenytphosphine (0.5 g) were dissolved in 10 ml of xylene and stined in nitrogen atmos- 
phere at room temperature for 1 hour. After completion of the reaction, the solvent was distilled off under reduced pres- 
sure and the residue was recrystallized from diethyl ether to give 0.6 g of the objective compound as colorless crystals. 
Table 1 shows the chemical structure and physical property (melting point) of the conripound obtained. 
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Examples 27-42 

The oorrpounds ehoum in Table 2 were synthesized in the same manner as in Example 2. Table 2 also shows the 
chemicai structures arKi physical properties (melting points) of the compounds obtained. 

5 

Examples 43 and 44 

The compounds shown in Table 2 were synthesized in the same manner as in Example 1 . liable 2 also shows the 
chemical structures and physical properties (melting points) of the compounds obtained. 
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Table 1 (coatlaued) 
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Table 2 (continued) 
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ExarTple45 

Preparation of diethyl 4-(7-chloro-3-methyl-4{3l^)<|uina20linon-2-yl)benzylphosphonate 
(Step 1) 

4-[(Diethoxyphosphoryl]methyf|benzoic add (600 g) was suspended in 250 ml of dichloromethane and 250 ml of 
DMF After adding 260 g of thionyl chloride drq^wise, the mixture was stirred at 40'*C for 2 hours. 

The reaction mixture was slowly added dropwise to 1200 ml of pyridine containing 1 88 g of 4-chloroanthranilic acid 
with ice-cooling and stirring. The reaction mixture was stirred at room temperature for 20 hours and then 1500 ml of dis- 
tilled water was added. The crystals precipitated were collected by filtration to give 233 g of diethyl 4-(7-chloro-4H-1 .3- 
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benzQXBzin-4-o(v2-yl)benzytpho8phonate. 

The fntrate was washed with 3N hydrochloric add and distilled water In this order arti dried over magnesium sul- 
faXB. The solvent was distilled off under reduced pressure and the residue was recrystafllzed from dichloromethane^e- 
thyl elher to provide 1 02 g of diethyl 4-(7-chloro-4H-1 ^-benzoxazin-4-on-2-y!)benzylphosphonate. 

5 

(Step 2) 

The compound obtained in step 1 (102 g) was dissolved in 750 ml of THF. After adding 58 ml of a 40% methyiamine 
aqueous solution, the mixture was stirred at room temperature for 1 hour. DistlOed water was added to the residue, and 
10 the crystals precipitated were collected by fatralion to give 98 g of diethyl 4-{[7-chloro-2-(N-methylcarbamoyl)phe- 
ny(]carbamoyl}benzylphosphonata 

(Step 3) 

IS The conpound obtained in step 2 (80 g) was dissolved in 221 g of triethylamine and 2000 ml of dicNoromethane. 
While the solution was stirred at room temperature. 87 g of chlorolrlmethyl^lane was slwrty added dropwise. After com- 
pletion of the dropping, the mixture was stirred with heating at 40°C for 17 hours. After completion of the reaction, the 
reaction mixture was condensed, 1000 ml of 1N hydrodiloric acid was added to the residue, and the mixture was 
extracted with dichloromethane. The organic layer was dried over magnesium sulf^e and the solvent was distilled off 

20 under reduced pressure Diisopropyt ether was added to the residue and the resulting crystals were collected by filtra- 
tion. The crude crystals were recrystallized from ethanol-water to give 88.6 g of the desired diethyl 4-(7-chIoro-3-methyl- 
4(3H}-quinazolinon-2-yl)benzylphosphor«te. 

It was confirmed from the melting point and H-NMR-spectrum data that the compound this otnained is the sanne 
compound as produced In Example 26. 

25 

Examples 46-51 

The compounds shown in Table 3 were synthesized in the same manner as in Example 45. Table 3 also shows the 
chemical structures and physical properties (melting points) of the compounds obtained. 

30 

Example 52 

Preparation of diethyl 4-(7-chloro-3-methyl-4(3H)-quinazolinon-2-yl)ben2y^}hosphonate 
35 (Step 1) 

4-[(C»ethQxyphosphoryl)methyQbenzolc acid (27.2 g) was suspended in 60 ml of dichloromelhane and 2 ml of DtAE 
After adding 1 3.1 g of thionyl chloride, the mixture was refluxed for 1 hour. After completion of the reaction, the reaction 
mixture was lei cool and slowly added dropwise to a solution of 18.5 g of 2-(N-methylcarbamoyl)-5-chloroanirine in 50 
40 mi of pyridine and 30 ml of dichloromethane with ice-coding and stirring. After completion of the dropping, the mixture 
was stirred at room temperature for 48 hours, bllowed by addition of 50 ml of water. The cystals tiius precipitated were 
collected by filtration, washed with water well and dried to give 23.6 g of diethyl 4-[[7-chloro-2-(N-methylcarbamoyOphe- 
nyl]carbamoyl]benzylphosphonata 

45 (8tep2) 

The compound obtaffied In the above Step 1 was reacted in the same manner as shown in Step 3 of Example 45 
to give the objective compound as crystals. 

It was confirmed from the melting point and ''H-NMR-speclrum data that the compound thus obtained Is tiie same 
so compound as produced in Examples 26 and 45. 

Examples 53-56 

The compounds shown in Table 3 were synthesized in the same manner as in Example 52. Tattle 3 also shows the 
55 chemical structures and physical properties (melting points) of the compounds obtained. As to oil compounds, ^ H-NMR 
spectrum data (5: ppm) are shown. 



24 



• 



EP0749974A1 

Examples? 

Preparation of dlelhyi 4-(3-amirw>-7<hloro^(3H)-quireBOllnori-2-yOberizy(ph^^^ 

5 The compound obtained in Example 45. Step 1 (20.0 o) and hydrazine hydrate (2^ o) were suspended in 200 ntf 
of pyridine and refluxed tor 16 hours. After completion of the reaction, the r^cbon ntixture was condensed under 
reduced pressure. The residue was diluted with dichloromethane and washed with 2N hydrochloric acid, distilled water 
and saturated brine in this order. The organic layer was dried over anhydrous magnesium sulfate and condensed under 
reduced preseura The residue was purified by silica gel column chromatography (eluent dichloromethane : methanol 

10 r= 50:1) and the crystals obtained were recrystallized from dichloromelhane-diethyl ether to give 14.1 g of the desired 
compound as colorless aystals. 

Tct)le 3 shows the chemical structure and phytical property (melting point) of the compound obtained. 

Example 58 

IS 

Preparation of diethyl 4-(3-N-benzylideneamino-7-chloro-4(3H)-quinazoIinon-2-yl)benzytphosphonate 

The conpcund obtained in Example 56 (2.0 g), 1 .0 g of benzaldehyde and a catalytic amount of concentrated 
hydrochloric add were suspended In 50 ml of methanol and stirred at room temperature fbr 24 hours. After completion 
20 of the reaction, the reaction mixture was concentrated under reduced pressure and crude crystals thus obtained were 
recrystallized from dichloromethane<liethyl ether to give 1 .6 g of the desired compound as colorless crystate. Table 3 
shows the chemical staicture and physical property (melting point) of the compound obtained. 

Examples 59 and 60 

26 

The compounds shown in Table 3 were synthesized in the same manner as in Example 58. "feble 3 also shows the 
chemical structures and physical properties (melting points) of the compounds obtained. 

Example 61 

30 

Preparation of ethyl 4-(7-chloro-3-methyl-4(3H)-quinazolinon-2-yl)benzylphosphonate 

The compound obtained in Example 26 (70 g) was dissolved in 800 ml of acetonitrile. After adding 1 1 8 g of lithium 
chloride, the reaction mixhfl'e was refluxed fbr 3 days. After completion of the reaction, the precipitate was collected by 
35 filtration and dissolved in 2.5 i of distilled water. The solution was made acid by adding 2N hydrochloric acid. The crys- 
tals precipitated were collected by filtration and dried to give 58 g of the desired compound as crystals. IWe 3 also 
shows the chemical structure and physical property (melting point) of the compound obtained. 

Example 62 

40 

Preparation of ethyl P-[4-(7K;hloro^-methyl-4(3H)-quinazolinon-2-yl)berizyQ-N4)enzyiphosphonanfv^ 

The compound obtained in Example 61 (0.50 g), 1 ml of DMF and 0.15 g of thionyl chloride were suspended in 10 
ml of dichloromettiane and refluxed for 3 hours. After completion of the reaction, the reaction mixture was allowed to 

46 cool. 10 ml of dichlorometiiane containing 0.14 g of benzylamine and 0.58 g of DBU was added dropwise. and the mix- 
ture was stin'ed at room tenperature for 1 8 hours. After the reaction, the organic layer was washed viHtii diluted hydro- 
chloric add. distilled water and saturated brine in this order, dried over anfydrous magnesium sulfate, and concentrated 
under reduced pressura The residue thus obtained was purified t>y silica gel column chromatography (eluent: dichlo- 
romelhane : methanol s 30:1) and recrystallized from ethyl acetate-n-hexane to provide 0.28 g of the desired compound 

so as odorless crystals. Table 3 shows the chemical structure and physical property (melting point) of ttie compound 
obtained. 

Examples 63 and 64 

55 The compounds shown in Table 3 were synthesized in the same manner as m Exanrple 62. Table 3 also shows the 
chemical structures and physical properties (melting points) of ttie compounds obtained. As to tiie oil compound. "^H- 
NMR spectrum data (5: ppm) are shown. 
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Example 65 

Preparatron of diethyl 4-{7-chloro^-N,NMiacetyfamino^3H)Kjuinazdinon-2-yOb^^ 

5 TTie compound obtained In Exanf^ple 57 (3.0 o) and anhydrous acetic add (2.2 g) were suspended in 20 nil of pyri- 
dine and refluxed at room temperature for 1 8 hours. After completion of the reaction, the reaction mixture was concen- 
trated under reduced pressure and the residue was diluted with dichloromethane and washed with distilled water. TTie 
organic layer was dried over anhydrous magnesium suKate and condensed under reduced pressura TTie residue was 
purified by eOica gel column chromatography (eluent: dichloromethane : methanol = 50:1) and recrystallized from 

10 dichloromethane-n-hexane to provide 2.3 g of the desired compound as colorless crystals. Table 3 shows the chemical 
structure and property (melting point) of the oonfrpound obtained. 

Example 66 

IS Preparation of cSethyl 4-{7-amlno^-methyl-4(3H)<Mna20linon*2-yl)benzyt>hosphonate 

The compound obtained in Example 27 (15.8 g) was dissolved in 450 ml of refined ethanol. After adding 1.5 g of 
5% paradium-carton, the reaction mixture was stirred in hydrogen gas at room temperature for 30 minutes. After com- 
pletion of the reaction, the paradium-caiton was filtered off and the filtrate was condensed under reduced pressure. 
20 The residue was purified by silica gel column chromatography (eluent: chloroform : methanol = 20:1) and recrystallized 
from chlorolbrm-diethyl ether to provide 9.8 g of the desired compound as colorless crystala IWe 3 shows the chem- 
ical structure and physical property (melting poinQ of the compound obtained. 

Example 67 

Preparation of diethyl 4-(3HTiethyl-7-phenylsu!f6nylamino-4(3H)<)uinazolinon-2-yl)benzytphosp^ 

BenzenesuHbnyl chloride (0.57 ml) was slowly added dropwise at 0°C to 10 ml of jiyridine containing 1 .5 g of the 
compound obtained in Example 66. The mixture was stirred at room temperature for 12 hours. After adding a saturated 
30 sodium bicaibonate solution, the reaction mixture was extracted wrth dichloromethana The organic layer was washed 
with diluted hydrochloric acid, dried over anhydrous magnesium sulfate and concentrated under reduced pressure. TTie 
residue was recrystallized from diethyl ether to give 1.75 g of the desired compound as coloriess crjrstals. liable 3 
shows the chemical structure and physical property (melting point) of the compound obtained. 

35 Example 68 

The compound shown in Table 3 was prepared in the same manner as in Example 67. Table 3 also ^lows the 
chemical structure and physical property (melting point) of the compound obtained. 

40 



46 



50 



BS 



26 




EP0749974A1 



Table 3 




Me: Hs^l gtojp. Bt: EtlQrl grcxp, iE^: Xsoprciyl 909. 
jte: totyl group, Ph: Phovl groi) 
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Tabic 3 (continued) 
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Table 3 (continued) 
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Phamiaootogical Test Example 1 

3S 

Using rats with IHton-fnduceel hyperlii^demla. preventive and therapeutic effects of the compounds of the invention 
on hyperiipidennia were tested according to the nrathod of Kuroda et al. [Blochem. Biophys. Ada.. 4gS> 1 19 (1977)] as 
follows. 

rive 6- to 7-week-old male Wistar rats (a test group) were intravenously Injected in the tail with a solution of 300 mg 
40 per kg body weight of Triton (Triton WR 1339) in physiological saline and simultaneously dosed orally with 100 mg per 
kg lx)dy weight of a test compound as suspended in a O.S% CMC-Na aqueous solution. 

As a control group, five rats were injected with the above-mentioned Triton and orally dosed with a 0.5% CMC-Na 
solution free of the test compound. 

Twenty four hours after the administration of Triton, blood samples were taken from the rats and the amount of trig- 
45 lyceride (TG) in the plasma was detennined with the aid of li^iglycerlde Q-Test (product of Wako Pure Chemtoal 
Industries. Ltd.). 

The TO decrease (%) in the plasma was calculated from TG amounts of the test group and the control group by 
the fbllowing equation. No food was given to the rats during the period from the Triton administration to the completion 
of the blood sampling, although they were free to drink water. 



so 



ss 



Table 4 shows the results. 
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Table 4 



Test conrpound 
(Example No.) 


TG decrease in 

• ■ 1 ^ ^ ^ /A/ \ 

the plasma (%) 
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21 


81 



20 

ft is apparent from Table 4 that all the test compounds according to the Invention can reduce the amount of TO and 
are effective in preventing or treating hyperlipklemia. 

25 Phamiacological Test Example 2 

Hypoglycemic effects of the compounds of the invention were tested using mice as fbilows. 

Five 8- to 1 0-week male KKAy mice (a test group) were free to take water and powder feed (CFR-I . product of Ori- 
ental Yeast Co.. Ltd) containing 0.1 wt.% of a test compound for four days. On day 5. blood samples were taken from 
30 their eyegrounds and the amount of Uood glucose was determined using a glucose sensor (product of DaiWn Indus- 
tries. Ca. Ltd.). 

As a control group, five mice were provided with test compound-free feed. Blood glucose decrease (%) was calcu- 
lated from glucose amounts of the control group and the test groi^a by the following equation. 

Btood fliucose deaeas. (%) = n .^^glgg|gL, ^ loO 



Table 5 shows the results. 

40 



Tables 



Test compound 
(Example Na) 


Blood glucose 
decrease (%) 


3 


23 


26 


30 



50 

ft is apparent from Table 5 that the compounds of the Invention have hypoglycen^c effects and are effective In treat- 
ing diabetes. 

Pharmacological Test Exanple 3 

55 

Hypoglycemic effects of the contpounds of the invention were tested using rats as follows. 

Five 6-week-otd male Wistar rats (a test group) were ak)dominally injected wfth 0.5 mg per kg body weight of dex- 
amethasone (a Decadron 8 Injection solution; product of Bannyu Pharmaceutical Co.. Ltd.) once a day for four days. 
Also, immediately after each dally admirfstrajion, 100 mg per kg body weight of a test compound as dissolved in a 5% 
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gum arable solution was oraOy administered. Four hours after the administration of dexamethasone on day 4, the rats 
were decapitated to take bbod samples and the samples were subjected to centrifugatton (3000 rpm. 4''C. 1 5 min.). 
Tlie amount of glucose In the blood serum was detemiined with the aid of Glucose C ll-Test Wato (product of 
Pure Chenvcal Industries, Ltd.). The rats had free access to feed at first bu were deprived of the food 24 hours before 
5 the blood sampling. 

As a control group, five rats were orally dozed with a test conpound-free 5% gum arable solution, and as a nor- 
mally-conditioned groups other five rats were given only free access to feed. TTie amounts of glucose in the blood serum 
of these groups were determined in the same manner as abova The blood glucose deaease (%] was determined from 
the glucose amounts of each of the three groups (the average values) the following equation. 

BMx.tfucosedecreas,(%), [ga;aa:Sa^^ 



16 "nable 6 Shows the results. 
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Test compound 
(Example No.) 


Blood glucose 
decrease (%) 
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It is apparent from Table 6 that the compounds of the invention have excellent hypoglycemic effects and are effec- 
tive in treating diabetes. 

46 

Formulation Example 1 Manufacture of tablets 

Using the corrpound obtained in Example 26 as an active ingredient, tablets (2000 tablets) each containing 250 mg 
of the active Ingredient were manufectured according to the foHowing fbrmula. 

so 



S6 
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Ingredient 


AmountCg) 


Compound of Example 26 


500 


Lactose (product of Japanese pharmacopeia: JP) 


67 


Com starch (JP) 


33 


Cart)0xymethy1 cellulose calcium (JP) 


25 


MethylceiyaseCJP) 


12 


Magnesium stearate (JP) 


3 


Total 


640 



According to the above formula, the compound of Example 26, lactose, com starch and cart)oxymethyl cellulose 
calcium were well t)lended and granulated using an aqueous solution of methyl cellulose. The granulated mixture was 
passed through a 24-mesh sieve and the granules under the sieve were mixad with n^gnesium steaiate and conpres- 
sion-moided into the desired tablets. 

Fbrmulation Example 2 Manufacture of capsules 

Using the compound obtained in Example 16 as an active in^p'edient. hard gelatin capsules (2000 units) each con- 
taining 250 mg of the active Ingredient were manufeutured aoooKfing to the following formula. 



Ingredient 


Amount 

(g) 


Compound of Example 16 


500 


CrystallDie cellulose (JP) 


60 


Com starch (JP) 


34 


Talc(JP) 


4 


Magnesium stearate (JP) 


2 


Total 


600 



Thus, according to the above formula, the ingredients were reduced to fine powder and blended to give a homoge- 
neous composition. This composition was filled info proper-sized gelatin capsule shells for oral administration to provide 
the desired capsules. 

IVpical examples of the compounds of the invention include the fbllowing compounds as well as those described 
above in Examples. 

• DiisQpropyi 4-(7'bromo-3-mettiyl-4(3h0^uinazolinon-2-y1)benzy^hosphorete 

• Ethylmslhyl 4-{7-chloro-3-metrvl-40H)<|uinazolinon-2-yl)benzylphosphonale 

• Ethylisopropyl4-(7-chloro-3-methyl-4(3H)-quinazolinon-2-yl)benzylphosphonate 

• lsopropylmethyl4-(7-chloro-3-methyl-4(3H)-quinazolinon-2-yl)benzylphosphonale 

• Methyl [4-(7-chloro^-m9thyf-4(3H)K?uinazolinon-2-yl)ben2yil-N-benzylamidophosp^ 

• lsopropyl[4-(7-chloro-3-methyl-4(3H)-quinazofinon-2-yObenzylhN-benzylamidophosphonat^ 

• Methyl [4-(7-bronK)-3-methyl-4(3H)-quinazolinon-2-yObenzyOHSI-benzylamidophosphonate 

• Ethyl [4-(74)romo-3-methyl-4(3H)<?Unazolinon-2-yl)benzyll-N-ben2ylamidopho^ 

• lsopropyl[4<7-bromo-3-metlv1-4pH)-quinazolinon-2-yl)benzyl]-NH>enzylamidophos^ 

• Diethyl 4-(5-bromo-3-methyl-4(3H)-quinazonnOT-2-yl)benzyIphosphonate 

• Dietlvi 4-(5-iodo-3-methyl^3H)<|uinazollnon-2-yl)benzylphosphonate 

• Dimethyl 4-(5-fluofo-3-methyl-4(3H)-quinazolinon-2-yOben2ylphosphonate 
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Diethyl 4H54luofO^-elhyl-4(3H)Kiulnazolinorv2-yObenzy^^ 
Diisopropyl 4K541uoro-3HTw!hyl-4(3H)^nazollnon-2irl)ben2y^ 



dafans 



1. 



A phosphonic diester derivative of the formula: 



Rl XI 



R2 



R3 




X2 

II 0R5 



(1) 



wherein . R^. R^ and R® are the same or different and eadi represents a hydrogen atom, a lower alkyl group, a 
haloflen atom, a nitro group, a lower altoxy group, a cyano group, a pfienylsulfonylamino group, a benzoylamino 
group, an amino group or a halogen-substituted lower aDcyl group. R^ represents a phenyl group, a lower alkyl 
group, a phenyl(lower)alky! group optionaDy substituted t>y halogen on the phenyl ring, a lower alkenyl grouj^ a car- 
boxy(lower)aDcyl group, a (lower)alkoxy-cart>onylOower)alkyl group, a (lower)alkDxy(lower)alkyl group, a lower alky- 
nyl group, a benzoyl(lower)alkyl group, an amino group, a di(lower)alkanoylamino group, a benzylideneamino group 
optionally having lower altoxy on the phenyl ring or a pyridylmelhylideneamino group. R^ represents a lower alkyl 
group. represents a lower alkoxy groups a hydroxyl group, a phenyl group, a phenyl(lower]aikQxy group option- 
ally having halogen on the phenyl ring or a phenyl(|ower}alkylamjno groupt and Independently represent an 
oxygen atom or a sulfUr atom, A represents an oxygen atom or a single bond, and Z represents a lower alkylene 
group. 

2. A phosphonic diester derivative of the formula: 



wherein R^' represents a hydrogen atom or a halogen atorri, represents a hydrogen atom, a lower alkyl group, 
a halogen atom, a nrtro group or a lower alkoxy group, R^' represents a hydrogen atom, a halogen atom, a n'rtro 
group, a halogen-substituted lower alkyl group, a cyano group, a phenylsuHonylamino group, a benzoylamino 
group, an amino group or a lower altoxy group. R* represents a phenyl group, a lower alkyl group, a phe- 
nyl(lower)alkyl group optionally substituted by halogen on the phenyl ring, a lower alkenyl group, a car- 
boxy(lower)alkyl group, a (lower)alkDxy-cart>onyl(lower)alkyl group, a (lower)alkoxyOower)alkyl group, a lower 
aikyriyl groip, a ben2oyl(tQwer}aIkyl group, an amino group, a di(}ower)alkanoylamino group, a benzylideneamino 
group optionally having lower alkoxy on the phenyl ring or a pyridylmelhylideneamino group. R^ represents a lower 
alkyl group. PF represents a hydrogen atom, a lower alkoxy group or a halogen atom. R^ represents a lower alkoxy 
group, a hydroxyl group, a phenyl group, a phenyl(lcwer)alkoxy group optionally having halogen on the phenyl ring 
or a phenyl(lower)alM&mino group. X^ ' and independently represent an oxygen atom or a suHur atom. A' rep- 
resents an oxygen atom or a single bond, Z' represents an ethylene group when A' represents an oxygen atom, and 
Z represents a methylene group when A represents a single bond. 

3. A phosphonic diester derivative according to dalm 1 represented by the formula: 
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wherein R^" represents a hydrogen atom or a halogen atom. represents a hydrogen atom, a halogen atom, a 
nitio group, a lower alky! group or a lower alkoxy group, R^" represents a hydrogen atom, a halogen atom, a halo- 
gen-substituted lower alkyl group or a lower alkoxy group. R^" represents a lower alkyl group, a phenyl(lower)aJkyl 
group, a lower alkynyl group, a pyridytmethylideneamino group or a lower alkeriyl group. R^' represents a lower 
alkyl group, and R^ represents a lower alkoKy groups a phenyl group or a phenyl(lower)alkylamino group. 

4. A phosphonic diester derivative according to daim 3 wherein R^" represents a ^^ogen atom, R^ represents a 
halogen atom, a nitro group or a lower alkoxy groip, R^" represents a hydrogen atom or a lower altoxy group, R^" 
represents a lower alkyl groip, a phenyl(lower}aikyl group or a lower alkenyl group, and R^ represents a lower 
alkoxy groupL 

5. A therapeutic or pra/entive composition for hyperiipidemia, which compises a pharmacologically effective amount 
of the phosphonic (Sester derivative defined in one of claims 1 -4 and a pharmaceutically acceptable carrier. 

6. A therapeutic or preventive composition fdr hyperiipidemia aocoiding to daim 5 wherein the active ingredient is a 
phosphonic diester derivative as defined in daim 4. 

7. A phosphonic diester derivative according to daim 3, wherein R^" represents a hydrogen atom or a lower alkyl 
group, R^ represents a hydrogen aton^ a halogen-substtutsd lower alkyl group or a halogen atom, R^" represents 
a lower alkyl group, a phenyl(tower)alkyl group, a lower alkynyl group or a pyridytmethylideneamino group. 

8. A phosphonic diester derivative according to daim 7, wherein R^' represents a hydrogen atom and R^" represents 
a hydrogen atom or a halogen atom. 

9. A phosphonic diester derivative according to daim 8, wherein R^" represents a hydrogen atom. R^" represents a 
halogen atom, and R^' represents a lower alkoxy group or a phenyi(lower)alkylamtno group. 

10. A phosphonic diester derivative aocording to claim 9 which is selected from the group consisting of diethyl 4-(7- 
chloio-3-methyl-4(3H)-quina20linon-2-yObenzylphosphonate, diethyl 4-(74)romo-3-methyl-4(3H)-qulnazoDnon-2- 
yObenzylphosphonate and ethyl [4-(7<Woro-3-methyl-4(3H)-qulnazoIinon-2-yl)benaiy04^4:>enzylamid^ 
ponate. 

1 1 . A phosphonic diester derivative according to daim 1 0 which is diethyl 4-(7-chtoro-3-methyt-4(3IH)-quinazolinon-2- 
yQbenzylphosphonale. 

1 2. A therapeutk: or preventive compodtton for diabetes, which comprises a pharmacologically effective amount of the 
phosphonic diester derivative defined in one of daims 1-3 and 7-11, and a phannaceuticaiiy acceptable carrier. 

1 3. A therapeutic or preventive composition for diabetes according to claim 12 wherein tiie active ingredient is a phos- 
phonic diester derivative as defined In one of daims 7-1 1 . 

14. A therapeutic or preventive composition for diabetes according to claim 13 wherein tiie active ingredient Is a phos- 
phonic diester derivative as defined in claim 10. 

1 5. A therapeutic or preventive composition for diabetes aocording to daim 14 wherein the active Ingredient is a phos- 
phonic diester derivative as defined in claim 11. 

1 6. A mettiod for treat^g or preventing hyperfipldemia, which conprises administering to a patient a pharmacologically 
effective amount of the phosphonic diester derivative defined in daim 1 . 
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1 7. A method for treating or prorerrting diabetes, which comprises administering to a patient a pharmaoologically effec- 
tive amount of the phosphonic diester derivative def ined in claim 1 . 
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